A comparison of methodologies for the preparation of human epidermal-dermal composites.
The purpose of this study was to compare methodologies for the preparation of human skin composites based on deepidermized acellular dermal matrix, epidermal keratinocytes, and dermal fibroblasts with the aim of preparing a clinically useful skin substitute. Dermal matrices were prepared from normal human skin and we compared methods of sterilization (glycerol treatment, ethylene oxide treatment, and gamma irradiation), methods of removing the epidermis (sodium chloride, phosphate buffered saline, and dispase), and methods of seeding the composites with fibroblasts and keratinocytes. We report protocols for reproducibly preparing composites that share many of the features of normal skin after 7 days culture at an air-liquid interface. Such composites can be based on allodermis pretreated with either glycerol or ethylene oxide (although the latter gave less consistent results than the glycerol treatment). Fibroblast penetration into the dermis could be achieved by culture of cells on the reticular or papillary surface of the dermis. However, we report for the first time that fibroblast entry from the papillary surface only occurred when keratinocytes were also present.